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While schizophrenia and depression have historically
been regarded as separate disorders, it is now well recog-
nized that depressive symptoms are common in schizophre-
nia (1). Prevalence estimates differ considerably, probably as
a result of differences in samples studied (e.g., acute versus
chronic) and assessment instruments used. Reported preva-
lence rates vary between 7% and 70% (2,3). Depressive
symptoms pose a challenge for the clinician, as they may
mimic negative symptoms (4) and antipsychotic-induced
akinesia (5) or akathisia (6), and are therefore frequently dif-
ficult to recognize. Furthermore, depressive symptoms in
schizophrenia may have several different origins, requiring
specific treatment interventions. For example, they may rep-
resent a psychological response to the illness and its accom-
panying adverse life events (7). Alternatively, they may be
due to substance abuse (4), or reflect a comorbid major
depressive disorder or anxiety disorder, or be induced by
antipsychotic treatment (8). Finally, it has been suggested
that depressive symptoms may represent a core feature of
the schizophrenic illness itself (9,10). 

It has been noted that most depressive symptoms occur
concurrently with the acute psychotic symptoms, and
resolve once antipsychotic treatment is implemented and
the psychosis remits (10). However, there are patients with
schizophrenia who experience persistent depressive symp-
toms that are not responsive to antipsychotic treatment
alone. A depressive syndrome was found in 12.9% of
patients with chronic schizophrenia, and these symptoms
persisted beyond 3 months in 60% of the subjects (3).
Another study found that 30 to 40% of schizophrenia
patients evidenced full depressive syndromes during the
longitudinal course of their illness (11). These persistent (or
emergent) depressive symptoms may be particularly impor-
tant in the post-psychotic period, as they have been associ-
ated with an increased risk of relapse (7), suicidality (12),
and impaired social and vocational functioning (11,13,14).

Although the relationship of depressive symptoms to treat-
ment outcome is still a subject of some debate, it would
appear that their presence in the acute phase of the illness
is associated with a favourable outcome (15-17). On the
other hand, when present in the chronic course of schizo-
phrenia, depressive symptoms appear to be negative prog-
nostic indicators (13,18).

Studies of depressive symptoms in schizophrenia have
used a variety of measures, including the depression factor
of the Positive and Negative Syndrome Scale (PANSS)
(16), the depression factor of the Brief Psychiatric Rating
Scale (BPRS) (19), and the Montgomery-Asberg Depres-
sion Rating Scale (4). However, the Calgary Depression
Scale (CDS) was the first scale specifically designed and
validated for the evaluation of depressive symptoms in
patients with schizophrenia (20). The CDS is based on
items selected from the Hamilton Depression Rating Scale
and the Present State Examination (20). Exploratory fac-
tor analysis indicated that the CDS is monodimensional
(21). The items of the scale have been shown not to over-
lap with negative symptoms and extrapyramidal symptoms
(22-24), but in one study a correlation was found with pos-
itive symptoms (25). A high degree of correlation has been
reported between CDS and PANSS-D scores (26). The
PANSS-D factor includes a number of anxiety items, and
may be more correctly referred to as the PANSS depres-
sion/anxiety factor.

The primary purpose of this study was to assess changes
in depressive symptoms over time in patients with first-
episode psychosis, and particularly, to investigate the rela-
tionships of these symptoms in the acute psychotic
episode and in the post-psychotic period with treatment
outcome. One problem in previous studies was the lack of
standard outcome measures. To overcome this, we used
recently published operationally defined criteria for remis-
sion (27).
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METHODS

This was a post-hoc analysis of a sample comprising 57
participants in a prospective study of first episode of psy-
chosis admissions to the Stikland-Tygerberg academic hospi-
tal complex in Cape Town, South Africa. Full details of the
study participants and methodology have been described
elsewhere (28). Briefly, inclusion criteria comprised inpa-
tients or outpatients aged 16 to 55 years meeting DSM-IV
diagnostic criteria for schizophreniform disorder, schizo-
phrenia or schizoaffective disorder, who had been exposed
to less than four weeks of antipsychotic treatment. Exclusion
criteria were a DSM-IV axis I diagnosis other than schizo-
phreniform disorder, schizophrenia or schizoaffective disor-
der, alcohol or drug dependence, depot antipsychotic treat-
ment, a significant general medical condition and mental
retardation. The study protocol and patient information and
consent procedures were approved by the Institutional
Review Board of the University of Stellenbosch. Subjects
and/or their guardians provided written informed consent. 

Subjects were treated with low doses of haloperidol in an
open label design according to a fixed protocol. Briefly,
doses were restricted to 1 mg/day for the first four weeks. For
non-responders (<20% reduction in PANSS total score), the
dose was increased to 2 mg/day for three weeks, followed by
weekly increments of 1 mg/day until response was achieved,
or intolerable side effects developed, or a maximum dose of
10 mg/day was reached. Any non-responders at this stage
were switched to thioridazine, up to a maximum of 600
mg/day. Non-responders after three weeks of thioridazine at
maximum dose were switched to treatment with clozapine.
Downward titration of haloperidol was permitted at any
point if side effects emerged. Lorazepam was permitted for
sedation, and orphenadrine and benzhexol were prescribed
for the treatment of extrapyramidal symptoms. 

Although the participants were assessed with a variety of
instruments, those relevant to this study were the Struc-
tured Clinical Interview for DSM-IV (SCID) (29), the
PANSS (30) and the CDS (20). The subjects were evaluat-
ed weekly with the PANSS and the CDS for the first 9
weeks (or until they were stabilized), at 12 weeks, and then
at three-monthly intervals over a two-year period, with
additional unscheduled assessments when required. 

In an attempt to improve the assessment of treatment
outcome, we used recently proposed operational criteria for
remission (27). These criteria define remission according to
a threshold of severity of items representing the three major
symptom domains identified in factor analyses (negative,
psychosis and disorganized factors) and the five criteria
specified in DSM-IV for a diagnosis of schizophrenia. The
symptom severity threshold for the PANSS comprises a
score of 3 (mild) or less on each of the following eight items:
delusions, conceptual disorganization, hallucinatory behav-
iour, blunted affect, social withdrawal, lack of spontaneity,
mannerisms/posturing and unusual thought content. These
criteria must have been met for at least six months.

Factor analysis was performed on the PANSS individual
items at baseline and at 24 months, by the method of max-
imum likelihood. A principal component analysis was per-
formed as a guide for choosing the number of factors. The
factor solution was rotated using the equamax procedure.
When selecting the number of factors we considered the
following: those with eigenvalues greater than unity,
inspection of the scree plot, and percent variance explained
by the solution. The Pearson product moment correlation
coefficient (r) was used to investigate relations between
CDS and PANSS factors. For assessing changes in CDS
scores over time for remitters versus non-remitters, a gen-
eral linear model repeated measures analysis of variance
was conducted. Student’s t test was used to compare the
remitting and non-remitting subjects in terms of CDS and
PANSS factor scores. Analyses were performed on the
intent to treat (ITT) population (all subjects who received
treatment and provided efficacy data for at least one visit),
with the last value carried forward (LVCF). A significance
level of 0.05 was used throughout. 

RESULTS

The participants’ mean age was 28.2 ± 8.6 years, and 29
(50.8%) were female. Three patients failed to complete at
least one post-baseline assessment, so that the ITT sample
for the analysis comprised 54 participants. Twenty-three
(40%) achieved the full remission criteria. Twenty-eight
(49%) were followed for the entire 24 months. Reasons for
discontinuation were: lost to follow-up (N=23), withdrawn
from trial (N=5), and deceased (N=1).

On the basis of the scree plot inspection, we chose a five
factor solution for the PANSS individual items at baseline,
accounting for 60% of the variance. The third principal
component was a depression/anxiety factor, comprising the
items anxiety, guilt feelings, tension and depression, which
accounted for 11.5% of the variance. The factor analysis for
the PANSS individual items at 24 months yielded a different
picture. Again limiting the number of factors to five, the
depression/anxiety factor separated into “pure” depression
(guilt feelings and depression) and anxiety (anxiety and ten-
sion) factors, accounting for 7.8% and 8.6% of the variance,
respectively. The separation into depression and anxiety fac-
tors is consistent with a previous PANSS factor analysis in a
large first-episode psychosis sample (31). Although the item
somatic concern did not load with any of the components,
we decided to include it in our further analyses in the inter-
est of consistency with the majority of previously published
studies (31). Thus, we used three PANSS factors: a depres-
sion/anxiety factor (PANSS-D/A), a depression factor
(PANSS-D) and an anxiety factor (PANSS-A). 

As expected, there were very strong correlations
between the CDS and the PANSS-D/A, PANSS-D and
PANSS-A at baseline. However, at 24 months, while the
correlation between CDS and PANSS-D remained highly
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Table 3 Mean CDS, PANSS-D/A, PANSS-D and PANSS-A scores at baseline and at 24 months in remitters and non-remitters

Baseline 24 months

Remitters Non-remitters p Remitters Non-remitters p

CDS 3.2±4.1 1.3±2.2 0.03 0.3±0.6 1.3±3.6 0.22
PANSS-D/A 11.9±5.5\ 9.6±4.3 0.09 6.6±2.3 7.5±3.0 0.24
PANSS-A 7.7±3.3 6.4±3.3 0.15 4.2±1.7 4.6±2.4 0.43
PANSS-D 5.8±3.0 4.8±2.1 0.15 3.5±1.0 4.0±2.4 0.32

CDS - Calgary Depression Scale; PANSS-D/A - Positive and Negative Syndrome Scale depression/anxiety factor; PANSS-A - PANSS anxiety factor; PANSS-D -
PANSS depression factor 

significant, significance was lost between CDS and
PANSS-A (Table 1).

Relationships between depressive symptoms and the
other symptom domains of psychosis were sought by exam-
ining correlations between CDS, PANSS-D/A, PANSS-D
and PANSS-A factors, and the other PANSS factors at
baseline. Results are shown in Table 2. The only significant
correlation was between the PANSS-D factor and the
PANSS negative factor at baseline.

Changes in CDS scores over time for the remitters and
non-remitters are depicted in Figure 1. Patients who
achieved remission had significantly higher baseline CDS
scores, but depressive symptoms resolved with antipsy-
chotic treatment. Non-remitting patients had relatively low
baseline CDS scores, but depressive symptoms persisted
throughout the study. In the maintenance phase of treat-
ment, non-remitting patients generally had higher levels of
depressive symptoms, the difference reaching statistical sig-
nificance at 18 months, but not at the other time points.

Differences between remitters and non-remitters in the

CDS and PANSS factor scores during the acute psychotic
(baseline) and maintenance (24 month) phases are given
in Table 3. In the acute phase, depressive and anxiety symp-
toms tended to be higher in the remitters, reaching signifi-
cance for the CDS scores. In the maintenance phase, there
was a trend in the opposite direction: higher scores were
observed in the non-remitters.

Table 1 Correlations between the CDS and the PANSS-D/A,
PANSS-D and PANSS-A factors during the acute psychosis
phase (baseline) and the post-psychotic period (24 months)

Calgary Depression Scale (CDS)

Baseline 24 months
r p r p

PANSS-D/A .76 <0.0001 .53 <0.0001
PANSS-A .51 <0.0001 .03 <0.8
PANSS-D .83 <0.0001 .90 <0.0001

PANSS-D/A - Positive and Negative Syndrome Scale depression/anxiety fac-
tor; PANSS-A - PANSS anxiety factor; PANSS-D - PANSS depression factor

Table 2 Correlations of CDS, PANSS-D/A, PANSS-D and PANSS-A factors with other PANSS factors at baseline

PANSS PANSS PANSS PANSS
negative disorganized positive excited

r p r p r p r p

PANSS-D/A .09 0.5 -.09 0.5 -.046 0.7 -.04 0.8
PANSS-A .01 0.9 -.13 0.3 -.036 0.8 -.01 0.9
PANSS-D .40 0.002 .07 0.6 -.036 0.8 -.18 0.2
CDS .21 0.1 .02 0.8 -.016 0.9 -.06 0.6

CDS - Calgary Depression Scale; PANSS - Positive and Negative Syndrome Scale; PANSS-D/A - PANSS depression/anxiety factor; PANSS-A - PANSS anxiety
factor; PANSS-D - PANSS depression factor 

Figure 1 Changes in CDS scores over time for remitters and non-
remitters
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DISCUSSION

This study confirms previous findings that depressive
symptoms are more prominent during the acute psychotic
phase than in the post-psychotic phase of schizophrenia
(10,15,32,33). The majority of these symptoms resolve
shortly after initiation of antipsychotic therapy. The levels of
depression in the post-psychotic phase are generally low,
although such symptoms persist or emerge in some patients.

Our study provides further evidence that depressive
symptoms in the acute psychotic phase are positive prog-
nostic indicators (15-17,32). Although less clear cut, depres-
sive symptoms in the post-psychotic phase of the illness
appear to be associated with poorer outcome. In fact, 4 of 31
(13%) non-remitters had CDS scores >3 at endpoint, com-
pared to none of 23 remitters. This finding is consistent with
some previous studies where persistent depressive symp-
toms were associated with a poorer outcome (13,14). The
lack of clear statistical significance in our study may be due
to our relatively small sample size.  

It would seem that depressive symptoms experienced dur-
ing an acute psychotic episode are fundamentally different
from those experienced in the post-psychotic period. The
former appear to be temporally related to the psychosis itself
and improve as psychotic symptoms resolve, in response to
antipsychotic treatment. In contrast, persistent depressive
symptoms are not responsive to antipsychotic therapy alone
and they may require additional treatment interventions.
In this regard, second-generation antipsychotics appear to
be more effective than conventional antipsychotics (34).
Although not effective in treating depressive symptoms in
actively psychotic patients (35), antidepressant supplemen-
tation may be effective (36,37), as well as a mood stabilizer
(38). It could be further argued that some persistent negative
symptoms may in fact be masked depressive symptoms. The
significant association between the PANSS-D factor and
the PANSS negative factor found in our study could be
explained on this basis. Further, a recent finding that nega-
tive symptoms respond favourably to antidepressant supple-
mentation would support this hypothesis (39). 

The superiority of the CDS over the PANSS in detecting
depressive syndromes is apparent in our study. However, it
may be that the two scales are measuring different things.
The PANSS-D/A factor may reflect a mixed depression and
anxiety syndrome occurring more commonly in the acute
phase of psychosis, while the PANSS-D is more closely
associated with the CDS and detects a purer depressive
syndrome. Thus, it may be that acute and chronic depres-
sive symptoms differ not only temporally and in terms of
response to treatment, but also phenomenologically. 

Limitations of our study include the relatively small sam-
ple, the inherent limitations of factor analysis (40), and the
fact that our study was not designed to examine the origins
of the depressive symptoms. To further elucidate the nature
of depressive symptoms in schizophrenia, future studies
should focus on the relative contributions of factors such as

environmental stress, substance abuse and family history of
mood disorders. In the meantime, clinicians would do well
to be aware of the importance of depressive symptoms in
schizophrenia, and treat such symptoms vigorously should
they persist.
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